Nephroblastoma is the most common primary renal tumor in children and has also been reported in domestic and nondomestic animal species. Intrapelvic renal nephroblastoma is a rare variant of this tumor type in human patients. Postmortem examination of a captive meerkat (Suricata suricatta), which was found dead, revealed enlargement of the pelvis of the left kidney by a tumor mass. Gross, histological, and immunohistochemical findings were consistent with a diagnosis of triphasic intrapelvic renal nephroblastoma. This is the first reported spontaneous case of intrapelvic renal nephroblastoma in a nonhuman species.
tioned, contained a well-demarcated, round, white mass of 1.5-cm diameter. Lungs were diffusely congested. Representative tissue specimens were fixed in 10% neutral buffered formalin and submitted to the Department of Pathology and Infectious Diseases, The Royal Veterinary College, University of London, United Kingdom, for microscopic examination. The tissue specimens were routinely processed, embedded in paraffin wax, and 4 m sections were stained with hematoxylin and eosin (HE). Sections of the renal mass were also stained with Masson trichrome (MT), and the following immunohistochemical methods were used: antibodies to cytokeratin, a vimentin, b desmin, c NSE, a GFAP, c and S-100 a were applied using a polymeric 2-step labeling method, d and the sections were counterstained with Gill hematoxylin. Following this analysis, further renal sections were submitted to the Department of Veterinary Pathology, Armed Forces Institute of Pathology, Washington, DC, for immunostaining using a mouse anti-human WT-1 antibody e against Wilms tumor protein (WT-1). Sections were pretreated with protease XIV i for 7 minutes at 37ЊC for antigen retrieval. The antibody was applied at a dilution of 1 : 40 using an avidinbiotin-peroxidase complex method. g Immunostained sections were counterstained with Mayer hematoxylin. Negative (mouse) control sections were also run.
Microscopic examination of the left kidney revealed a densely cellular, well-demarcated, and papillary neoplastic mass, which occupied and markedly expanded the renal pelvis with compression of the overlying renal parenchyma (Fig. 1 ). The tumor was comprised of a mixture of 3 cell types: blastemal, epithelial, and mesenchymal. The blastemal cells were arranged in dense, irregularly shaped clusters and nests in superficial regions of the papillary projections, which elevated the pelvic transitional epithelium ( Fig. 1 ). These cells were oval, with a small amount of deeply eosinophilic cytoplasm and a central round nucleus containing finely granular, partially marginated chromatin and 1-2 small, central, magenta nucleoli. There were up to 5 mitotic figures per high power field (400ϫ), some with a bizarre appearance. In some areas, the blastemal cells formed glomeruloid structures (Fig. 2 ). Blastemal differentiation into primitive tubular elements (Fig. 2 ) lined by cuboidal epithelial cells was observed occasionally at the periphery of dense clusters. Spindle-shaped cells loosely arranged in moderate amounts of dense collagenous stroma comprised the mes- enchymal component. There was strong positive immunolabeling of the cytoplasm of blastemal and stromal elements for vimentin; small numbers of these cells were also positive for desmin. Tumor cells lining the primitive tubules showed positive cytoplasmic staining for cytokeratin. Immunostaining for WT-1 antigen was not noted in any of the tumor cell types. There was also diffuse, suppurative tubulointerstitial nephritis with microabscess formation and multifocal, leukocytoclastic vasculitis.
The histological appearance and immunohistochemical staining characteristics 14 of the renal mass in this case were consistent with a diagnosis of nephroblastoma. Nephroblastomas are presumed to arise because of the failure of the metanephric blastema to undergo its normal differentiation pathway; the mammalian kidney usually develops through an inductive interaction between the ureteric bud and this metanephric blastema. The blastema differentiates to form the nephrons and supporting connective tissue (i.e., epithelial and mesenchymal components). Blastemal cells that are not induced to differentiate undergo apoptosis, with the exception of those that form rests persisting in the postnatal period in certain individuals. 1 The rests usually spontaneously regress or become dormant; potentially a dormant rest can undergo neoplastic transformation. It has also been proposed that in a minority of cases of nephroblastoma, a rest has failed to become dormant, proliferating to form a hyperplastic focus before developing into an adenomatous rest or a malignant tumor. 1 Partial differentiation does occur in nephroblastomas, which can result in the classic triphasic histological appearance, as in this meerkat, in which nests of the blastemal tumor cells are seen together with epithelial tubules and stroma. 9 The etiology of tumor induction is not clear except in chickens, in which nephroblastoma is associated with infection by an avian oncovirus (avian nephroblastoma virus). 18 Nephroblastoma has been chemically induced in rats. 4, 6, 7 Typically, renal nephroblastoma arises in the cortex; however, a few cases of papillary growth within the pelvis have been reported in human patients. 11 These presented as hydronephrosis or a nonfunctioning kidney, with hematuria in approximately half of the cases and a high risk of developing nephroblastoma in the opposite kidney. 11 The most active cells of the nephrogenic zone grow into the deep cortex as development progresses, which may be the site at which intrapelvic nephroblastomas begin to develop. 12 It has also been suggested that intrapelvic nephroblastoma may develop from the renal sinus or within the wall of the pelvis. 11 This is the first report of a spontaneously arising intrapelvic nephroblastoma in a nonhuman species.
In many species, nephroblastomas are malignant, with metastasis typically occurring in regional lymph nodes, the liver, and the lungs. However, in pigs, rats, rabbits, canaries, and budgerigars, this tumor is usually benign and consequently, often diagnosed in adults or incidentally at necropsy. In humans, tubular and glomerular differentiation is a good prognostic sign; cellular anaplasia and extensive sarcomatous stroma are associated with an unfavorable prognosis. 16 In the present case, glomerular and tubular differentiation was noted, and there were no metastatic lesions noted in other tissues submitted for histological examination. The exact cause of the death of this meerkat was not clear.
In humans, it has been shown that loss of function of tumor suppressor genes, including WT1, is a major factor in nephroblastoma development. The WT1 gene encodes a number of protein isoforms, some of which act as transcription factors. 1 Immunoreactivity for WT1 was demonstrated in a canine nephroblastoma in an extrarenal location. 13 In this meerkat, the neoplastic cells did not stain positively. Due to the lack of positive control meerkat tissue and species-specific antibodies, we could not determine whether the neoplastic cells lacked the WT-1 antigen or if the antigen was present but not recognized by the antihuman WT-1 antibody.
Severe vasculitis observed in the same kidney as the tumor mass was an interesting finding. Vascular lesions were not seen in other tissues, indicating that this was not a systemic process. Vasculitis has been described in association with other solid tumors, 10 but not specifically nephroblastoma. It is possible that tumor-associated antigens and/or local factors produced by tumor cells can be involved in the pathogenesis of local vasculitis. To the authors' knowledge, this is the first report of spontaneously arising intrarenal pelvic nephroblastoma in a nonhuman species. 
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